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0 Colored photopolymerlzable composition and color filter. 

0 Herein is provided a color filter prepared by providing red, green and blue image elements, comprising a 
photosensitive resin and a pigment, and a black matrix on a transparent substrate and further providing thereon 
a transparent electrode layer, wherein said photosensitive resin is so formulated that it comprises a polyfunc- 
tional acryiate monomer, an organic polymer binder and a photopolymerization initiator comprising a 2- 
mercapto-5-substituted thiadiazole compound represented by general formula (I) and/or genera! fomiula (II). a 
phenyl ketone compound represented by general formula (III) and 2.4.5-triphenylimida20lyl dimer composed of 
two lophine residues combined to each other through intermediation of a single covalent bond. 

A pattern having a high precision and a good surface smoothness can be obtained owing to the 
photosensitive resin, and a color filter having a good environmental resistance can be obtained owing to the 
pigment. 
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COLORED PHOTOPOLYMERI2ABLE COMPOSITION AND COLOR FILTER 



BACKGROUND OP THE INVENTION . 



This invention relates to a color filter suitable for a combined use with liquid crystal o r Image sensor 
5 which can be used in television* video monitor or display and image scanner of computer. In the color liquid 
crystal display devices of prior art containing a liquid crystal and a color filter as its constitutional elements 
for controlling transmission or reflection of light, the color filter has been prepared by forming red-, green- 
and blue-colored image elements and black matrix on a glass substrate by the dyeing process or printing 
process. Particularly in color liquid crystal display devices requiring an image of high precision, a color filter 
70 prepared by dyeing process is mainly used. Color image scanner is also in the same situation as at)ove. 
However, prior color filters have been disadvantageous in the following point. 

Thus* a color filter prepared by dyeing process is prepared by using a natural photosensitive resin such 
as gelatine and the like or a synthetic photosensitive resin such as amine-modrfied polyvinyl alcohol and the 
like as a dyeing substrate and dyeing it with a dye such as acid dye and the Gke. However, this type of 
75 color filter is disadvantageous in that it is poor in reliabilities such as light resistance, heat resistance and 
moisture resistance. On the other hand, prior color filter prepared by printing process is prepared by the 
use of an ink formed by dispersing a pigment into a thermosetting resin or an ultraviolet-curable resin. 
However, this type of color filter is inferior in the ability to give a pattern of high precision and in surface 
smoothness. Although an ink prepared by dispersing a pigment into a photosensitive poiyimide resin is 
disclosed in Japanese Patent Application Kokai (Laid-Open) No. 60-237,403, poiyimide resin is disadvanta- 
geous in that if its thickness exceeds 1.0 micron, an absorption appears in the visible region and color 
reproducibility is deteriorated. Particularly when electrical field strength and light path length of cell gap 
must be varied by changing the tinicknesses of red, green arKJ blue image elements for the purpose of 
improving contrast (hereinafter, this procedure is simply referred to as ''multi-gap"), it is difficult to achieve 
a color reproducibility comparable to that of CRT. 

As photopolymerization initiator of photosensitive resins, poiycyciic quinone compounds such as 
anthraquinone. naphthoquinone and the like have hitherto been used. However, there has been a practical 
problem that they are so low In sensitivity that formation of image element upon irradiation with tight takes a 
long period of time particulariy when the photosensitive resin contains a pigment 

Further, if pigment concentration is elevated in order to achieve a good color reproducibility, no 
sufficient polymer can be obtained by irradiation with light only, so that the resin is not good in adhesive 
property and cannot form a fine image upon development. Further, tiiere has been a problem in the point of 
environmental reliability, too. Apart 'rom the above, a product prepared by dispersing a pigment into a 
natural photosensitive resin or photosensitive polyvinyl alcohol resin may also be thought out However, this 
type of product is not good in resolving power, sensitivity and dispersion stability. Further, it is poor in heat 
rosistance and moisture resistance. — ^ 

The next problem is that, if a pigment is dispersed as it is, it cannot be finely dispersed because of 
coagulation and association and, if it can once be dispersed, the resulting dispersion is not stable because 
re-aggiomeration takes place. Next, in the electrode structure of color filter, if a tr ansparen t electrode such 
40 as rrO and the like is provided on a transparent substrate made of glass or the like an3 a coiomiier is 
constructed thereon, th e^ insulating laye r causes a drop in voltage so tiiat a higher voltage must be applied 
to the panel in order to achieve the desired liquid crystal panel characteristics. Particulariy in case of multi- 
gap panel, this makes it impossible to apply voltage in accordance with the kind of image element (red, 
green and blue). Further, when a TFJ element composed of amorphous silicon is used, light must be 
45 intercepted, and hence tiie concentration of pigment such as carbon black in the black matrix must be 
enhanced which brings about a problem that the voltage in the considered area tsecomes different from ttjat-- 
Jn other image elements. 
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SO SUMMARY OF THE INVENTION 

It is the object of this invention to provide a color filter which can give a pattern having a high precision 
and an excellent surface smoothness owing to the photosensitive resin used therein and has a good 
environmental resistance owing to the pigment used therein. 

In order to achieve the above-mentioned object, the color filter of this invention is so constructed that 
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red, green and blue image elements and a black matrix comprising a photosensitive resin and a pigment 
are provided on a transparent substrate and a transparent electrode layer is provided on the surface, and 
said photosensitive resin comprises a polyfunctional acrylate monomer, an organic polymer binder and a 
photopolymerization initiator consisting of at least one member selected from 2-mercapto-5-substituted 
5 thiadiazole compounds represented by the following general formulas(l) and/or (II). a phenyl ketone 
compound represented by the following general formula (III) and 2.4,5-triphenylimida20lyl dimer composed 
of two lophine residues combined to each other through intermediation of a single covalent bond 

General formula (I) 

N— N 

HS ^ R 



General formula (II) 



N N N — N 

20 



wherein Ri represents an alkyi group,an alkylthio group or an aralkylthio group; and R2 represents 
substituted or unsubstituted alkylene group. 




wherein Xi represents a hydrogen atom.an alkyi group having 1 to 6 carbon atoms.an alkoxycart>oxy group 
having 1 to 6 carbon atoms, an aikoxycarbonyl group having 1 to 6 carbon atoms,an alkyl-disub- 
stitutedamino group having 1 to 6 carbon atoms or a halogen atom; and R3 represents a hydrogen atom or 
a group of the following general formula (IV). 

Gene r a 1 f o r mul a ( I V ) 



45 




wherein X2 has the same meaning as defined for Xi ; Y represents a single bond or a group of the following 
formula. 



55 
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5 




wherein Rt represents a hydrogen atom or ORc;and Rs represents a hydrogen atom or an aikyl group 
having 1 to 6 carbon atoms. 

70 

BRIEF DESCRIPTION OF DRAWINGS 

Rgure 1 is a sectional view of the liquid crystal display panel using the color filter of this invention; 
75 Rgure 2 is a spectral chart of the color filter of one example of this invention; and 

Figure 3 is a chromaticity chart thereof: wherein 1 is transparent substrate, 2 is color filler, 3 is 
oriented film, 4 is TFT driving part, and 5 is TN liquid crystal. 

DETAILED DESCRIPTION OF THE INVENTION 

20 

Figure 1 is a sectional view illustrating one example of the, panel construction using the color filter of 
this invention. In this figure, 1.1 are transparent substrates made of glass or plastic such as acrylic resin, 
and 2 is color filter constituted of red, green and blue image elements 2a comprising photosensitive resin 
and pigment, black-colored black matrix 2b and transparent electrode layer composed of ITO etc. 3,3' are 

25 oriented film made of polyimide or the like. 4 is TFT driving part constituted of transistor 4a, source line 4b, 
confronting transparent electrode 4c and gate electrode 4d. 5 is TN liquid crystal. Further, a polarized light 
filter is provided on one surface of the transparent substrate not contacted with the liquid crystal. Next one 
example of the materials constituting color filter are mentioned below. As the photosensitive resin, a 
fundamental composition comprising a polyfunctional acrylate or methacrylate monomer which is one of the 

30 poiymerizable compounds having ethylenically unsaturated bond, an organic polymer binder for giving heat 
resistance, chemical characteristics such as chemical resistance, and mechanical characteristics such as 
surface hardness, volume contractability and the like, and a composite photopolymerization initiator 
consisting of a 2*mercapto-5-substituted thiadiazole compound represented by the above-mentioned gen* 
eral formula (!) and/or (II). a phenyl ketone compound represented by general formula (III) and a 2.4.5- 

35 triphenylimidazolyl dimer composed of two lophine residues combined to each other through intermediation 
of a single covalent bond can be used. As said polyfunctional acrylic or methacryfic monomer, the following 
compounds can be referred to: ethylene glycol diacrylate, triethylene glycol diacrylate. 1 .3-butanediol 
diacrylate. tetramethylene glycol diacrylate, propylene glycol diacrylate, trimethylolpropane triacrylate, 
trimethylol triacrylate, 1 .4-cyclohexanediol diacrylate, pentaerythritol triacrylate. tetraethylene glycol dia- 
crylate, pentaerythritol diacrylate. pentaerythritol tetraacrylate, dipentaerythritol triacrylate, dipentaerythritol 
tetraacrylate. dipentaerythritol hexaacrylate, sorbitol triacrylate, sorbitol tetraacrylate, sorbitol pentaacrylate, 
sorbitol hexaacrylate, tetramethylene glycol dimethacrylate. triethylene glycol dimethacrylate, trimethylol- 
propane trimethacrylate, trimethylolethane trimethacrylate. ethylene glycol dimethacrylate, 1 ,3-butanedioi 
dimethacrylate, pentaerythritol dimethacrylate, pentaerythritol trimethacrylate. dipentaerythritol 

45 dimethacrylate. sorbitol trimethacrylate. sorbitol tetramethacrylate, bis-[p-(3-methacryloxy-2- 
hydroxypropoxy)-phenyi]-dimethylmethane, bis[p-(methacryloxyethoxy)-phenyl]-dimethylmethane, and the 
like. Apart from the above-mentioned monomers, prepolymers such as dimers and trimers of the monomers 
are also effectively usable. Further, ester compounds formed between other unsaturated carboxylic adds 
such as itaconic acid, crotonic acid, isocrotonic acid and maieic acid and an aliphatic polyhydric alcohol are 
also effectively usable. As said organic polymer binder, copolymers miscible with the acrylate monomers 
constituted of an unsaturated organic acid compound such as acrylic acid, methacryiic acid and the like and 
an unsaturated organic acid ester such as methyl acrylate, ethyl methacrylate, benzyl methacrylate and the 
like can be referred to. If a binder having an acidic group such as carboxyl group is used, aqueous 
development becomes possible, which is advantageous over organic solvent development in the point of 

55 economicity and safety. 

As examples of the compound represented by general formula (I) or (II) usuable as the photo- 
polymerization initiator, the compounds of the following structural formulas mentioned in Japanese Patent 
Publication No. 61-172.139 can be referred to: 

4 
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NO. 1 „ *j NO. 4 

HS S CH3 HS-^S-^sC3H^(n) 



No. 2 No. 5 

N— N N— N 

A A X k 



No, 3 No. 6 

HS ^ S'^sC2H5 HS ^SC^K^j_ (n) 
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No. 7 No- 8 

N N N N 

HS''^ S'^ SCgHj^3 (n) HS^^S^^C^H^^ (n) 



SS^ S ^SCH- 



No. 10 

N N 



HS S SCH2CH2OH 



No. 11 

N N 

HS S SCH2CH2N ^ 

C2H5 

No. 12 

N N N N 

HS S SCH2CH2S ^ S S2 



No. 13 



N N N N 

HS-^S-^ S-(CH2)4-S ^S-^sH 



No. 14 

N N N N 

X JL 11 

HS -^S-^ s- (CHj) 5-S /^S^ 
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As concr te examples of the compound of general formula (III), benzophenone. 4-chloroben2ophenone. 
2.4-dichlorobenzophenone. 2-ethoxycarbonylbenzophenone, benzophenone-2-carboxylic add, 4-methyIben- 
zophenone. 4,4-dim8thoxybenzopfienone. 4,4-bis(dimethylamino)-benzophenone. 4,4-bis(diethylamino)-ben- 
s zophenone. 4^im thylaminobenzophenone. 4-dimethylaminobenzoacetophenone, benzoin, benzoin methyl 
ether, benzoin ethyl ether, benzoin isopropyl ether, benzoin propyl ether, benzoin phenyl ether, benzil 
dimethyl ketal, 3,3-dimethoxybenzoin. and the like can be refen-ed to. >^ 

Next, the fundamental structure of the 2.4.5-triphenylimidazolyl dimer composed of two lophine residues 
combined to each other through intermediation of a single covalent bond can be expressed by the following 
10 structural formula: 




Concrete examples of the 2.4.5-tripheny(imidazolyl dimer include 2-(o-chlorophenyl)-4.5- 
diphenylimidazoiyl dimer. 2-(o-fluorophenyfH.5- diphenylimidazolyl dimer. 2-(o-methoxyphenyl)-4.5- 
diphenylimidazoiyl dimer. 2-(p-methoxyphenyl)-4.5-d»P*ieny*»f"*clazoiyl dimer, 2-(p-dimethoxyphenyl)-4.5- 
diphenylimidazolyl dimer. 2-{2.4-dimethoxyphenyl)-4,5-diphenylimidazolyl dimer. 2-<p-methylmercap- 
tophenyi)-4.5-diphenylimidazolyl dimer, and the like. In the photopolymerizable composition of this inven- 
tion, the photopolymerization velocity is enhanced by a combined use of plural free radical formers, i.e. 
photopolymerization initiators, represented by the general formulas of this invention. 

As the red-colored pigment, anthraquinone pigment or perylene pigment is used either alone or in the 
form of a mixture consisting of their at least one member and disazo type yellow pigment or isoindoline 
type yellow pigment As example of said anthraquinone pigment. C. I. Pigment Red 177 can be refen-ed to. 
As example of said perylene pigment. C. I. Pigment Red 155 can be referred to. From the viewpoint of 
color reproducibility, their mixtures with C. I. Pigment Yellow 83 and with C. I. Pigment Yellow 139 are 
desirable. The ratio (by weight) of red-colored pigment to yellow-colored pigment is preferably in the range 
of 100:5 to 100:50. If this ratio is smaller than 100:4. the light transmission in the region of 400-500 nm 
cannot be suppressed, so that a high color purity cannot be achieved. If the ratio is greater than 100:51, th 
main wavelength shifts to the shorter wavelength side and deviation of the hue from the objective NTSC 
hue becomes great. Particularly preferable range of this ratio is 100:10 to 100:40. 

As the green-colored pigment halogenated phthalocyanine pigment is used either alone or in the form 
of its mixture with disazo type yellow pigment or isoindoline type yellow pigment. For example, mixture of 
C. I. Pigment Green 7, 36 or 37 and C. 1. Pigment Yellow 83 or C. I. Pigment Yellow 139 gives a good 
result. The ratio (by weight) of green pigment to yellow pigment is preferably in the range of 100:5 to 
100:40. If this ratio is smaller than 100:4. the light transmission in the region of 400 to 450 nm cannot be 
suppressed, and a high color purity cannot be achieved. If this ratio is greater than 100:41, the main 
wavelength shifts to the longer wavelength side, and deviation of hue from the objective NTSC hue 
becomes great. Particularly preferable range of this ratio is 100:5 to 100:20. As the blue-colored pigment 
phthalocyanine pigment is used either alone or in the form of a mixture with a dioxazine type violet pigment 
For example, mixture of C. I. Pigment Blue 15:3 and C. I. Pigment Violet 23 gives a good result Ratio (by 
weight) of blue pigment to violet pigment is preferably in the range of 100:5 to 100:50. If this ratio is smaller 
than 100:4. the light transmission in the region of 400 to 420 nm cannot be suppressed, and a high color 
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purity cannot be achieved. If the ratio is greater than 100:51, th main wav length shifts to th long r 
wav length sid and the d viation of the hue from the objective NTSC hue becomes great. The most 
preferable range of this ratio is 100:5 to 100:20. 

• Further, by using a powdery processed pigment prepared by finely dispersing the above-mentioned 
pigments into one member selected from the group consisting of acrylic resin, maleic acid resin, vinyl 
chloride-vinyl acetate- copolymer resin and ethyl cellulose resin, a pigment-containing photosensitive resin 
excellent in dispersibility and dispersion stability can be obtained. Particularly, processed pigments using 
acrylic resin and ethyl cellulose resin are most desirable from the viewpoint of transparency and dispersion 
stability. 

JO As the pigment for the matrix, carbon, titanium oxide and iron oxide are used either alone or in mixture. 
Among them, carbon and titanium-carbon give a good result The ratio (by weight) is preferably in the range 
of 100:5 to 100:40. If this ratio is smaller than 100:4, light transmission in, the longer wavelength region is 
great If this ratio is greater than 100:41. dispersion stability is not good. 

Next concentration of pigment in the total solid component consisting of various pigments and resin is 
75 preferably in the range of 10 to 45% by weight If this concentration is lower tiian 9.5% by weight a high 
color purity can be achieved only when the Rim thickness is 10 microns or above, which is disadvantageous 
from the practical point of view. If the concentration is higher than 46% by weight dispersion stability is not 
good. The most desirable concentration range Is 20% by weight to 40% by weight 

Further, a better result is obtained with regard to light transmission when the pigment particle system 
20 has a mean particle diameter smaller than the wavelength of visible region (400 to 700 nm). and preferably 
has a particle diameter 1/2 time as long as the wavelength of visible region. 
Next examples of this invention will be detailed below. 



25 Example 1 

As transparent substrate, a glass plate washed with neutral detergent, water, isopropyl alcohol and flon 
was used. As photosensitive resin, a resin composition having the following formulation was used: 
Benzyl methacrylate-methacrylic acid copolymer (molar ratio 73/23): 30 g 
50 Pentaerythritol tetraacrylate: 7.35 g 

2-Mercapto-5-methylthio-1,3,4-thiadia2oIe: 0.1 g 
Michler's ketone: 0.04 g 

2-(2-Chlorophenyf)-4,5-diphenylimidazolyi dimer 0.4 g Hydroquinone monomethyl ether: 0.01 g 

Ethyl cellosoive acetate: 62 g 
35 As red coloring material, a finely dispersed mixture of C. 1. Pigment Red 177 and C. I. Pigment Yellow 

139 (net pigment weight ratio 100:35) was used. As green coloring material, a mixture (100:15) of C. 1. 

Pigment Green 36 and C I Pigment Yellow 83 was used As blue coloring material, a mixture (100:5) of C. I. 

Pigment Blue 15:3 and C.I. Pigment Violet 23 was used. As black pigment, a mixture (100:30) of carbon and 

titanium oxide was used. Each of the pigments was kneaded and dispersed together with the above- 
40 mentioned photosensitive resin by means of triple roll mill or the like to prepare a pasty material. Then, 

ethyl cetlosotve acetate was added to each paste and the resulting mixture was dispersed by means of ball 

mill to prepare a solution. Formulations of the solutions thus obtained were as shown in Table 1 in terms of 

ratio by weight. 

45 Table 1 



50 





Resin 


Pigment 


Solvent 


Red 


13 


7 


80 


Green 


13 


7 


80 


Blue 


14 


6 


80 


Black 


15 


5 


80 



55 

Particle sizes of the pigment systems used herein were adjusted to 0.7 micron or below. Particularly, 
red. gre n and blue pigments were dispersed so that their particle sizes reached 0.5 micron, 0.3 micron 

8 



BNSDOCID: <EP. 



.0359934A1J_> 



BP 0 359 934 A1 



and 0^ micron, r spectively. -r ui o 

Next conditions of coating and exposure were as shown in Table 2. 

Table 2 



10 
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Spin rotation 
number 


" Exposure 
condition 


Red 


1,800 RPM 


20 mJ/cm^ 


Green 


1.500 


20 


Blue 


. 1,000 


25 


Black 


700 


30 



PrebaWng was carried out at a temperature of 80 C tor a period of 15 minutes; and development was 
carried out with 1% (by weight) aqueous solution of sodium carbonate. The colors were coated .n the 
following order: black of black matrix, foltowed by red of image element, followed by green of .mage 
element and further followed by blue of element. Thicknesses of the coatings were as shown in Table 3. 

Table 3 



25 



30 





Thickness of 
image element 


Thickness of 
black matrix 


Red 


1.0 tim 




Green 


1.5 


Blue 


2.0 


0.8 urn 



as Figure 2 illustrates the spectral characteristics of the color filter prepared in the abovementioned 
manner. 



40 



45 



Comparative Example 1 

Onto a glass substrate which had been treated in the same manner as In Example 1. a photosensitive 
dyeing substrate consisting of 15 parts by weight of a low molecular weight gelatine (average molecul^ 
weight 10.000), 2 parts by weight of ammonium bichromate. 0.5 part by weight of chroium alum and 82^5 
p^ by weight of water las applied. Then it was dyed with the following dyes: red 24P ("manufactured by 
Nippon Kayaku K.K.). green IP. blue 5C. black C. I. 110. Conditions of the dyeing were as shown in Table 

4. 



SO 
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Table 4 





Coating 
condition 
- . (RPM) . 


Exnosure 
condition 
(mJ/cm^) 


Dvsinn condition 


Red 


3,000 


100 


60*C{pH4) 


Green 


2,500 


120 


60*C{pH 4.5) 


Blue 


2,000 


120 


50*C (pH 6) 


Black 


1,000 


150 


80*C (pH 3) 



75 Prebaking was carried out at 60 ' C for 5 minutes. A color filter was prepared by making coatings in 

order of red (image element), followed by green, foltowed by blue, and followed by black matrix. 

Thicknesses of the coatings were as follows: red 1.0 urn, green 1.5 am. blue 2,0 nm, black matrix 2.5 um. 
The color filters of Example 1 and Comparative Example 1 were subjected to light resistance test for 

1 .000 hours by means of xenon fade-o-meter {FAL-25AXHC. manufactured by Suga Shikenki K.K.). Further, 
20 they were subjected to a heat resistance test at 170* C for 10 hours, and the results were expressed in term 

of aE by Lab. Results of these tests are summarized in Table 5. 

Table 5 





Light resistance 


Heat resistance 


R 


G 


B 


R 


G 


B 


Example 1 


1.7 


1.0 


1^ 


0.3 


0.1 


0-2 


Comparative Example l 


5.8 


7.3 


5.2 


2.1 


3.4 


5.9 



Comparative Example 2 

A color filter was prepared by the use of a photosensitive polyimide resin (Photoness, manufactured by 
Torey K.K.). Formulation of pigments was the same as in Example 1. As the solvent. N-methyipyrrolidone 
was used. Exposure was canied out with a high pressure mercury lamp in the ran<ge of 400 mJ/cm to 600 
mJ/cm. Development was carried out with an exclusive developer (DV-140). 

In Figure 3, the chromaticity charts of the color filters of Example 1 and Comparative Example 2 are 
compared with the chromaticity points of NTSC. 

It is apparent from the description presented above that the product of this invention is evidently 
superior to prior products in reliabilities such as color reproducibility, light resistance and heat resistance. 

When material formulation was varied in the scope of this invention, the results obtained therefrom were 
similar to the above. 



Claims 

1. A colored photopolymerizable composition comprising a photosensitive resin and a pigment, said 
photosensitive resin comprising a polyfunctional acrylate monomer, an organic polymer binder and a 
photopolymerization initiator, said photopolymerization initiator consisting of at least one member selected 
from 2-mercapto-5-substituted thiadiazole compounds represented by the following general formula (I) 
and/or general formula (II), a phenyl ketone compound represented by the following general formula (III), 
and a 2,4,5-triphenylimidazolyl dimer composed of two lophine residues combined to each other through 
intermediation of a single covalent bond. 
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N N N 



wherein Ri represents an alkyi group, an alkylthio group or an araikylthio group; and Ra repr sents 
substituted or unsubstituted alkylene group. 




(III) 



wherein X^ represents a hydrogen atom, an alkyI group having 1 to 6 carbon atoms, an aikoxycarboxy 
group having 1 to 6 carbon atoms, an aikoxycarbonyi group having 1 to 6 carbon atoms, an alkyl- 
disubstituted-amino group having 1 to 6 carbon atoms or a halogen atom; and R3 represents a hydrogen 
atom or a group represented by the following general formula (IV). 




(IV) 



wherein X2 has the same meaning as defined for Xt; Y represents a single bond or a group of the following 
formula. 




wherein R^ represents a hydrogen atom or ORs; and Rs represents a hydrogen atom or an alkyi group 
having 1 to 6 carbon atoms. 

2. A colored photopolymerizable composition according to Claim 1. wherein said organic polymer 
binder comprises a copolymer constituted of, as its monomer units, an unsaturated organic acid compound 
such as acrylic acid, methacrylic acid and the like and an ester of unsaturated organic acid such as methyl 
acrylate. ethyl methacryiate. benzyl methacrylate and the like. 

3. A colored photopolymerizable composition according to Claim 1 or 2. wherein said pigment is a 
processed pigment. 

4. A colored photopolymerizable composition according to Claim 3. wherein said processed pigment is 
a powdery or pasty material prepared by finely dispersing a pigment into a resin composed of at least one 
member selected from the group consisting of acrylic resin, vinyl chloride-vinyl acetate copolymer, maleic 
acid resin and ethyl cellulose resin. 

5. A colored photopolymerizable composition according to anyone of Claims 1 to 4. wherein said red 
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pigment is composed of a single anthraquinone pigment or a single peryl ne pigment or a mixture 
consisting of at least one member selected from the above-mentioned pigments and a disazo type yellow 
pigment or an isoindoline type yellow pigment. 

6. A colored photopolymerizable composition according to anyone of Claims 1 to 5. wherein said green 
5 pigm nt is composed of a single haiogenated phthaiocyanine pigment or its mixture with a disazo type 

yellow pigment or an isoindoline type yellow pigment. 

7. A colored photopolymerizable composition according to anyone of Claims 1 to 6. wherein said blue 
pigment is composed of a single phthaiocyanine pigment or its mixture with a dioxazine type violet pigment 

8. A colored photopolymerizable composition according to anyone of Claims 1 to 7, wherein the 
70 pigment of black matrix Is at least one member selected from the group consisting of carbon, titanium oxide 

and iron oxide. 

9- A colored photopolymerizable composition accr^ding to anyone of Claims 1 to 8, wherein concentra- 
tion of pigment in the total solid component of each color is in the range of 10% by weight to 45% by 
weight 

75 10. A color filter prepared by providing red, green and blue image elements, comprising a photosen- 
sitive resin and a pigment and a black matrix on a transparent substrate and further providing a transparent 
electrode layer either on the image elements thus formed or on said transparent substrate, said photosen- 
sitive resin having the formulation of anyone of Claims 1 to 8. 
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